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(54) LIGHT EMISSION DEVICE AND DISPLAY DEVICE USING THE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a long service life for 
display devices and light emission devices. 
SOLUTION: In these display devices and light emission devices, 
a blue color phosphor (bivalent europium activated alkaline earth 
silicate phosphor) having high performance is used in a state of 
being excited by ultraviolet rays in a vacuum ultraviolet region or 
low velocity electron beams. The material has the following f 
composition formula: (Ae)3-x(Ae')Si208:Eux (Here, Ae or Ae' is * 
composed of at least a kind of an alkaline earth metal, and Ae is ^ 
chosen from Sr, Ca and Ba, and also Ae' is chosen from Mg and 
Zn, in addition among them, Ae is desired to include Sr and Ae' 
to include Mg, and also x is a number in the following renge: 0.01 
<x<0.1). 



SAME 



-3P r 1 

-r. 

vz - 
10 5 t- 



\ 



3 



7n 



a? 



C.PI ui 
2ii*«. * in ft?-vn*vra:oe 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 



21.10.2004 



<19)B*HHMOT (JP) (12) & fft & (A) 



#$§2003-132803 
(P2003- 132803 A) 
(43) &m B ¥^15^ 5 3 9 B (2003. 5. 9) 



(51)Int.Cl. 7 
HOI J 11/02 
C0 9K 11/08 



F I 

HOI J 11/02 
C0 9K 11/08 



7-v3-r(##) 

B 4H001 
J 5C040 



11/59 


CPB 


11/59 CPB 




CPK 


CPK 




CPP 


CPP 




mm* 


w*fi©*io ol mmzm< 


(2i)ma## 


»H2001 -331855( P2001 -331855) 


(71) USA 000005108 


(22) muss 


¥JS13^10^30B (2001. 10.30) 


mmm mm 

(72)89*S «£* IE« 

*^B:ftrfc***m;TSi#i*f # 
5*&ttB:fc»fftffB4$#effrF'i 

(74) ttSA 100075096 



(54) [&ijiJ<7)£*W ^KBRtXcinSfflV^gSSB 

(57) iwm 
*>. 

(Ae) 3-x (Ae ') Si208:Eux 

(fit, AeliSr, CateXtfBa.COtpfrbMtftlt: 

aWffiU*. ttz, x(iO. OUxgO. lcoiEHiO 

»ra*. ) 




O.0O1 



0.01 0.1 
EuSB. x In Sf3-xEuxMgS1208 



!(2) 003-1 32803 (P2003- 03 



(Ae)3(Ae ' ) S i 208 : E u 

(fflU AeliSr, Ca-eitBaCOW^Itf^ 

< fc 1 1 as^r/i^ 'j ±wmx-h & . * fc . a 

e ' (i M g i fcli Z n O+J^ 6*f futile < t 1 M 

( (S rl-y, Bay) 3-xMgS i 208 : Eux 
fit, ytiO^y ^ 1T*4. ) 
[ W#« 3 ] ffiKtffeS&Jfc 2 tta- O w*mriv*i 

v±mmm&ftfcvm&t l zi5\->x, x#o. oi* 

mriB-*fws«<o-*<o. ii(n2»ft^ffii3fcfift 
imxm 5 3 flmesftftia a ( y.g 

d) B03:Eu, (Y,Gd)203:Eu, (Y.Gd) (P, V)04:Eurt>£>jitt£ft 

< xtm -case fc t»»fci-&iir*fl4e«wjutt 

KM. 

Mn, (Y,Gd.Sc)2Si05:Tb.(Y.Gd)3(Al.Ga)5012:Tb, (Y.G 
d)3(Al,Ga)5012:Ce,(Y,Gd)B306:Tb. (Y.Gd) P04 : Tb*» 

(Ae)3(Ae ')Si208:Eu 
(fflL, AelJSr, CafLTBaOit^fciHtiftlfc 
Jlwfir < i: & 1 ««<97*/l^ 'J ±«7C*-C & 4 . S fc . A 
e ' (i M g It fctt Z n o4>*> fifciKr < t i> 1 a 

(Ae)3(Ae ')Si208:Eu 

(<B\. AftliSr. C. a. *■ I .T R a AiSlf *7 /> 



e '\m g ifc«Z nco4>*^^tfn^=5r< i: t IS 
[lf*iI9 3 <J?Oft^^-C*$it6»fe»Jt2ttii-P 

(Ae ) 3 (Ae ') S i 208 : Eu 

<(1U AeliSr, Ca%lXBa<7)<Pfrt>M£tltl 

'j?%<ti>imm<n7)u/jv±®.7mx'bh. 4fc, a 

e 'liM g £fc«Z n W+a>6aSfcmfc^£< fc 1 1 S 

m)7)v*v±mMX'hh. ) 

(Ae)3(Ae ')Si208:Eu 

({IU AeliSr, Ca*LTBa*)4ij&»4»*fllfc 

e 'teMg^diZn^a^Stfft^^ fct la 

[»fl^B«l4a!WB] 
[000 1] 

[0002] 

xn%M$imT < (fedj gsco^tttg^t 

(fttfZtLXZ-tSytft^tzig&lt, 14 7nmfc 
J:^17 2nmtib4) $rffl)|aj!gi: UtSStWBffiBIrt 

[0003] 

aasiT xr u-f (fed) «tt«ottffitt«**wtt 

(RaMeA I 10O17 : Rn WTR A IW > B»*k-i" 



!(3) 003-132803 (P2 003-500 3 



[00 04] 

RBfcLfc [ W0Hie6 4 - 6 0 8 7 , ft 
BJ 3 P01-167394]*«, Jt2^hfflti£*Mg&tf 

i o o o 5 3 #&Bflo3btftii, awHUfcJt-cssiu 

[00 06] 

(Ae ) 3-x (Ae ') S i 208 : Eux 

ffil. AeliSr, CatJjtfBaO+fr&aMfflfc^' 

fc<fcil«Sfc>. Ae '{±Mg*$J:tfZn<0+jfr»£H 

tf<ifc^< t h i mm>T)v* v±mmx'hh . $ 

^>{3, ;««fAeA''Sr, B a fc^OffltfC* 0 . Ae 
HORTfcft. 0. 01^x^0. 1-f-LT, 
ttJMWHB** -aru-f (FED) i6W4^t:±IB«jtt 
[0007] 



SBKHEfc J; mitlif * * 7V 4 (FED) §§H 

[ooo8]iai(ii47n mn^mmmrx-m. 
%&<m&8ymm ( u , v ) i nt s cmm&At 

OSr3-xMgSi208 : EuxOffl*ffe&tf)E u iRKftffiEtti* 
L£<, £tf>0*»6Eu«K (x) #0. 0 1^x^0. 
©«BC9!lff B A M&ftfla 0 t N T S C Wfej&fcifi 

BAMtmmuKMzho, mftz-hh-t-tz. m, 

[0009] *mMXM/WtMi»0X o LTn 
ft. $tti-nt^jU^a-nt^iWt£ft. figfcif 

-> T ff ft . $K LIS 4 JitetT -jt^A < «£"f 4 . 

L . 2 B»iJ8£ff a . W><mm$&%* , 8 0 O'CX' 
fiV, 2@@(i5 %**ii^S*^#lia*f 1 2 5 
O-CcOfflST'^fiJc-tl.. £<3«J*ftU;»»ft. £ 

[00 10] 
[»1 3 



Si 



ESSES] 




ffi»ft*6«Cft.l47nn,BB> 


i 


Sr2.99EjD.01MgSi2OB 


99% 


2 


Sr2.98Eu0.02MgSi2O8 


86% 


3 


Sr2.97Eu0.03MgSI2O8 


82% 


4 


Sr2.95Eu0.05NfeSi2O8 


80% 


5 


Sr2.90Eu0.10MgSi2O8 


98% 




BaO.9M ff AI10O17:Eu0.1 


100% 



zv>o-hU®4 <r>wtmm<r> J: 3 tc£« Lfc . bp % , 

TiaBCW. SrC03:4. 385g, MgC0 3 : 
0. 907g, Si02: 1. 00g, Eu203: 
0. 0 5 3g. NH4C 1 : 0. 02 2gSr3t#fca< 

a* l r a . £ ofi^ftS: jBHtr/p $ ^7#sswbjr 

S»t=5t9iL. £^4>8 0 0°CT\ <KWC5%**jI£ 

mmtfx-%m%* 1 2 5 0 wsj&T«t£. zcm 

fc. 1 4 7 n mKffi^ht8JBjjBTC<0|S|«jt*<^«3Kfe 

^&s®s±T'wfi ( u , v ) t n t s cmmn&& 

b0>&&&fflmitKB AM<9*fi£ 1 0 0%£ 

emmA wwti&mt 8 0 %t-$> h . zhimrr 



ztzifiLxvi. mmizixum . 2, 3^x1/5 

-fil99, 86, 82^L-C87%t^^ii2:^L^. 

XolZEuCD^ty&fflliO. 0 1^x^0. lX'hhZ 
t . ^ij , ; c7) e u jgj^iEHc7>m7tf*^^^» 
siiBAM t m mmo V^MZ h h . 

MZUK\m2iZaffiltzCa, Sr. Ba, -ZLXMg 
Ztz&ZnX-3W®lfcMftMm®6^2 0)Z<£f$. 

tti. ztLW&ftmiv-rhi, 1 4 7 nm^miia^ 



'■(4 ) 003-1 32803 (P2 0 0 3-50 3 



[00 11] 
[fS2] 



S2 









6 


Sr2.87Ca0.1Eu0.03MgSi2O8 


100% 


7 


Sr2.96EuO.Q3Mg099ZnO.Q1 Si208 


100% 


8 


Sr2.87CaO 1 EuQ.Q3Mg0.99Zn0.01 Si208 


103% 


9 


Ca2.9Eu0.1MgSi2O8 


100% 


10 


Ca2.4BaO.3EuO. 1 MffSi208 


105% 


11 


Sr2.8B»0.1Eu0.1MgSi2O8 


100% 


12 


5r2.4BaO.5EuO. 1 MgSi208 


110% 


13 


Srl.9Bo1.0Eu0.IMgSi2O8 


115% 


14 


Sr0.9Ba2.0Eu0.1IVIgSi2O8 


115% 


15 


Bo2.9Eu0.1MgSi2O8 


110% 


16 


Sr2.4Ba0.5Eu0.1 MgO.99Zr,0.0 \ Si208 


115% 


17 


Sr2.3BaO.5CaO. 1 EuO. 1 MgQ.99ZnQ.01 Si208 


115% 


18 


Sr2 48Ba0.5Eu0.0lMgS;2O8 


(00% 


19 


Sr2.45BaO.5£u0.05MgSi2O8 


105% 


20 


Sr2,3Ba0.5Eu0.2MgSi2O8 


110% 




Bo0.9M/5AJ10O17:£u0.1 


100% 



*mmmm<o£ oKcmmmm^y-PDPcoPDPX" 
(2, mm. m*mm(-mz, mmmmx. ) c 
ncomE* . r h uxmmt wmmz-jE^ns. 
«ffit ztih n&izit l x ncoms. ) £ epjd* & z 
tizxommtimz.L, ztiizx'o. m^mmtm^m 

f&ztL& (zti&mz&*bm-&. ) zmmx-m* 
t t comz , m i <r>m± z mn? i 

mt terete** «e zmztz t , mzizimtffiikt 
*. ztizmmtztizx ^m&mzimtf%&.th 

[00121 *niso»sR«p d ph. nmuikt. 

mx'mfcztihmmfcmBtiiiwk. ®t<tfyx& 
cotrnx-fflfiLztimmzmmm i. yyxh^x 

iz. z(Dmm±.iz. *a. m&&Ktkmimi-z> 

**. 

[00 1 3 3 ZZX'. #Sbt«sWi. #. US, #fc*«5 
L. 4 OfflKK (t"t^;U60fifl^) . 

mm^m^3 (ft?;U6 5ttfig|5) , fffi 

#f*ti-7-3 5ffifigfi ( 5fiftg|5) tL, Ztl 

#h h* h ? /b>- jg-H-'r -a^tfe^- x k m , . x ? •) —v 



->xmmz>. ^mmmmx-m^tzmmm 
ti . 4»#e«a< 3 /* m n&wmm-x-m&L ztix^ 
4. 

1 0 0 1 4 j zmimmmt, m^mmx 

d)BO3:Eu^5Sd*fcY203:EuS3t*l : 1 *>fi£ftrC* 
0 . tm%miln2Si 04 : Mn«jt»T* 4 ♦ 

[oo 1 5] mz.m^mm. '<xm®. wmm. & 

4 . *2S*fc«0*Stf> P D P(i, XA< 3 ST-ffi 

^t>yf-*U0 0 0jumxl0 00/zmT'S>4. ^ 

n , mm i 2 « uz&mmm ^x,m, 
mfciffl-emmmi. &mmm2 5izytmi 
tz7yXvT<xru4mmitt®i, w&m&mm 

fisW&*m j <fz. ZW<*Mi ! g&&%facOZ-£2mJ- 

«««T*jwi»****to-c*->!t. «fflun£(i. a 

*ntJt«tSfi'C*6 2fia-Df7A#vS7^S 

. ^ £ jw&ttflrc t , *^t ^a^f* ( ^ 1 at^* 



'(5) 003-1 32803 (P200 3-0=r£ 



m$&tm% miz p d p wmth z 1 & . 

[00 1 6] #£#ftT1i. (Y,Gd)B03:Eu. (Y,Gd)203: 
Eu. (Y.Gd) (P,V)04:EuCOO-f^-SJil±^^^^ 
tf^£* { -fiTfirej>6, ifc. HSBfcftli. Zn2Si04:M 
n. (Y,Gd > Sc)2Si05:Tb > (Y,Gd)3(Al.Ga)5012:Tb, (Y.Gd) 
3(Al,Ga)5012:Ce. (Y,Gd)B306:Tb, (Y.Gd) P04 : Tb<7)f¥ 

i. $s>k, zziz^ix^mftfctnm&thm 
mx-zh. 

mmm4 ] wfe^^fet ix*miz£& 2<ia- 

n tr^ AtfiSr/M 'J ±$U£Kyi3£ftft ( H l lz5jkt® 
USD £, *lfe^3t^i:LT2ffivy^>#vSI$iiSi{i^ 

zixft&mKmzii3mi--vt' i JMt%M 
w -v h<j<yA- wj~*7J±mytmm^xmz 

y v7\m&$iltW<W>.$: 2 fix- o f>A#vS7;U 5 

yww>& • vf^i^j&mftmziPiixmftitz®. 
^zimixm^mm^m^^i-^t^xh 

->fz. 

mmms] n&mx&t ix*mizj:$>2m3--n 

m*, B&nmk ix 2m-? y#yi+%mtms% 
, zixft&mmzii3m3--vv>y<uMm 
ha -v b a • tivv-^Amftfa&m^x^mmffi 
tfM**yy$x)im&&m:7yymwitz. z 
<v7yyim&%ftfa<7)fr£ 2m3--'aWMt£7)i 
aygs^'j^A • -?7*'>vj*mftmz®ixmftiK 
iztm l x T$f&emi>*omtii &?t& t *>? 



■*1ll)R-r4Wfia**i: U*3WiKJ:4 2«a-n 

2 if-? y a ymtmwmm i . * ix 
&mm-m&mitftt ix 3ffia- a ^Affiant 

mtfyzmmizbitxzmi. mszmmktziom 
ommmTizrv* (fed) K*fr*mx*L 

tz . £ w**;Milfc**>Wfe»3fcf*tf>A3: 2Ia-nf 
xTl^L^FED^UJ: *)M%)m, fr^MmtiiCOft 

At LX&f&LtzkZb, &^ff a mmt>ii&Zl 
WHW^Tfcfcvvt^^ffi^Wfi^flc [2flH 

wm-m&m. ifcurowwitST < xtm (f 

e D ) BCCffl"* i J: o . **WMfc*W»C* 
[00 17] 

xm&xhh. 

in 1 4 7 n mn£mtmmTX'<?mft&cr>m& 
siieiu, v) ^NTsc^wfeA^cofen^ 

tT&3fcttB AM<n*tLi 1 00%t Lfc*§£tf)S r 3- 
xMgSi 208 : E u x<7)fg£f-fe||cr)E u 'Mfg. (x) 



[HI] 




7oy b^-WMZ 



■(6) 003-132803 ( P 2 0 0 3 - !$ft*£ 



(51)Int.Cl .7 
C 0 9 K 11/59 



11/78 
11/79 
11/80 
11/81 
11/83 



CPR 
CPW 
CQA 



3?«*B4m^AjWer-tTSl#l-9- 1* 



F I r-73-K (##) 

C0 9K 11/59 CPR 

CPW 
CQA 

11/78 
11/79 
11/80 
11/81 
11/83 

F^-A(##) 4H001 CA04 CA05 XA05 XA08 XA12 
XA13 XA14 XA15 XA20 XA21 
XA23 XA30 XA31 XA38 XA39 
XA56 XA64 YA25 YA58 YA63 
YA65 

5C040 FA10 GG08 JA12 KB03 MA03 
MA05 



